The steady state electric potentials derived from empirical ionospheric convection models were mapped to the magnetospheric equatorial plane and added to the Earth's rotational field to examine the local time dependence of the plasmapause radius. The last closed equipotential line was assumed to be the plasmapause. The sensitivity of plasmapause shape and size derived in this way was studied by varying the z and y components of the interplanetary magnetic field (IMF) and the geomagnetic activity index Kp. Results show that the Heppner and Maynard model produces plasmasphere morphology that is broadly consistent with prior ground-based and satellite measurements of plasmapause position. Our model results show that the largest change in the characteristic shape of the plasmapause is due to the direction of IMF Bz; for IMF Bz southward, the plasmapause is circular, while a broad oval plasmapause (with a bulge at 2100 UT) is found for IMF Bz northward. The ability of our model to reproduce the Lpp-LT shape of the plasmapause as found by previous observations shows that empirical ionospheric convection models can be extended to provide a useful method to determine plasmapause location for a variety of steady geomagnetic conditions.
INTRODUCTION
The location and shape of the plasmapause have been modeled by Nishida [1966] , Brice [1967] , and Mendillo and Papagiannis [1971] by adopting a value for the dawn-dusk convection electric field induced across the magnetosphere by the solar wind and adding this to the Earth's rotational electric field. For these "convection-plasmapause" models, the last closed potential "streamline" defines the plasmapause. The results of these models give basically symmetric, teardrop-shaped plasmapauses with a bulge around dusk (cf. Figure 1 ). Chen and Wolf[1972] refined this approach by including a time-varying convection electric field to produce dynamic, asymmetric shapes with complex bulge regions. The validity of the assumption that the plasmapause is coincident with the flow equipotential has been challenged by workers such as Carpenter [1970] on the basis of the time scales required for the plasmapause to reach a particular equilibrium configuration. Park [1970] determined that an "empty" magnetospheric flux tube at about L = 5 takes on the order of days to refill, casting doubt on the coincidence of the flow equipotential and the sharp density ledge classically defined as the plasmapause. However, for extended periods of steady geomagnetic activity, the plasmapause will approach such an equipotential [Carpenter, 1970] . The dynamics of the bulge have also been studied during nonuniform distribution of convection electric fields. In the periods of varying geomagnetic activity. Carpenter [1970] earlier models, a constant dawn-dusk convection electric field found an afternoon bulge for prolonged periods of high Kp and a postdusk bulge during quiet times. This was atwhich was assumed to penetrate throughout the magnetosphere was used. This becomes a poor approximation to the magnetospheric convection electric field, particularly during substorms, when the electric field becomes highly nonuniform. Also, the assumption of the ability of the convection electric field to penetrate throughout the magnetosphere Copyright 1992 by the American Geophysical Union.
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0148-0227/92/91J A-01649 $05.00 tributed to the ability of the magnetospheric convection flow to penetrate into the dayside for high geomagnetic activity, while cotoration flow dominated for quiet times.
In this study, we examine the results of mapping the convection electric potential at ionospheric heights, as derived from empirical ionospheric convection models, to the equatorial plane in the magnetosphere where it is added to the Earth's rotational potential. Positive   18 MLT  18 MLT   ,  ,  ,  ,  I  ,  ,  ,  ,  I  ,  i  ,  ,  I  ,  ,  t  t  10  10  ,  ,  ,  t  I  ,  ,  t  ,  I  , This is the first study to examine the effect of IMF direction on the size, shape, and behavior of the plasmapause. Yet, we are hindered by the lack of direct measurements of the plasmapause by spacecraft at all local times under varying IMF conditions. All prior plasmapause observations were not organized into statistical studies using IMF Bz as a parameter. This could possibly explain the discrepancies between the four studies shown in Figure 2 . The previous observations could be reexamined using IMF B• direction as a binning parameter to examine this possibility. The CR-RES mission launched during the summer of 1990 was designed in part to make plasmapause measurements. A study of plasmapause behavior with respect to IMF can then be made and the results compared to the features described in the present model. The model itself could be improved by the availability of input ionospheric convection patterns that emphasize mid-latitude measurements and IMF dependence.
